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THIN STEEL SHEET EXCELLENT IN IMPACT RESISTANCE AND ITS PRODUCTION 

PURPOSE: To produce a thin steel sheet having a clamping ratio more excellent than that 
of the conventional high tensile strength steel and excellent in impact resistance, 
particularly useful for the lightening of an automotive body as an automotive steel sheet. 

CONSTITUTION: This steel is the one whose components are regulated in such a manner 
that, mainly, by weight, 0.010 to 0.10% C and 0.50 to 3.00% Mn are contained, and the 
relatioshrp between C, Ti and Nb satisfies 0.1<(2Nb+Ti)/ C<0.5, and whose structure is 
formed of two phases of 10 to 50vol% martensite and ferrite. Then, this steel is produced 
by subjecting the cold rolled steel to finish annealing at 780 to 900''C and thereafter 
executing cooling at 1 5 to 50°C/sec cooling rate to 500°C and moreover at 5 to 
35°C/sec cooling rate to 300^*0. 
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(57) [S*'J] 

Llftl5!lt3 ^iitr, C : 0.010 -0.10*t%, Mii:0.50 

0.1 S (2Nb + Ti) /CS 0.5 

10-nO vol%(?:)-7;LT->1ti' ht:7x^< h tC02 

780 -900 'COtaiSTfTC>. ^O^t SOO'CSTIilo'C/s 
ecaJiSOr/secJt:^ K'C. -rL-C^^'c, 300*C^TJi5- 
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\t. y^x^< h^tem^TJ^^iibTSi, Md. PtVi 
htgff icv;p^>-t^< bffi, KtS^^Vitt^t- 
3221#i2i«[lClt> SiS^illtCiioTS 

$ e^tCJ^^BSeO- 52528 

[0 0 0 3] fcb^MC. CO<t:-55*i>(;iiTO»3«©iS3S 
- 3 -10 -' (s- - ) ^<€*i)TSiifi^W?i^^ffi:&?SicS'::^ViT 
^^^^ "»iOt)" >5:^g<o:^3&«iomMtc>Si«:t«&> 

[0 0 0 4] 

[00 0 1] O^^f^S^lCUTfO^UTU^fc. ihC^T^?'* ^^^e><^ 

5R%«±a)«l3S*^J«ioX$fcCt3&^e». SK^EA^^O [0 0 0 5] 0 1 «> 
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(2) 

1 

imik^l^ C : 0.010 —O.lOvt^, Si:0.2wi%J^ 

Mn : O.SO-S.OOwt^, P : 0. 01—0. 15wt % » 
S : 0.01 wt yc^AT^"^^^ -^i^T 
Ti : O.03wt%J^Ti5<i:r^b : 0.03wt%JKTS» ilCOTit 

0.1 ^ (2Nb+Ti) 0.5 

[b#^^2] C : 0.010 —0.10Tt?6, Si:0.2wt96J^ 

Mn : 0.50'-3.00wt%. P : 0.01-0.15wt%. 
S :0.01 wt ^L-X 
Ti :0.03wt%e;Ti5iIfNb:0.03wt%e;T^, zmit 

0.1 ^ (2Nb+Ti) /C^ 0.5 

<Dm^.'S:mrzr<^0\Z'^^L. ^gEHFe;feJ:r^^"^S6^ 20 

v;l/5">iJ--f ht0 2ffiiai^$Wr^fi£^mfi!tS:^-rs 

^. 780 -900 "CCDtg^XfrV^ -e<7>?&^5gi^«C*5l^X 
500t:SX<D?feSl^l5X:/secU-h50X/secJ£(TXfTV\ 
$611 500X:— 300•C^X<D?^^aJ^ sr/sec— 35t:/sec 

(D}^um&'vn^z^^^WLt'r^mwsm{^iz&nrzm 
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EPt>, mm^^mizhi^titz^^tim^tr^iz 
\t. mzii^^^Sirzi'f/>^^\^m^y^rh(D'v\t^-\-i)T 
$>^ctifin^rz. z(Dzi:ii,^rc. mizi^mmmriz 

•fu7.0ii^mz^tii)^'D^^mmTT<Dmm^^ 
\zhs^nrzmw.\t. t^sbit= i^mm io=(s-^) 

i f5) ^ j^o CO 6 n ^ oT, 

g gj^^^i: CD ^^fi IS] ± ^ ^Sft:<o^]lc $>#:>UTji*3t 

(I. ^^^^^\z^^\tt\'c^i^^>L^'^%i^<o^m^ 

®}*fflSH«&lffi^L:t. tlXt>%. C :0.01 

0 -^ClOwtSg. Si : 0.2 wi%J&lT, Mn : 0. SO-^-S. OOfft 
P : 0.01-0. 15wt%» S :0.01 vt %JDCT&^ 
-^-UTTi : 0, 03wt%iaT:feci:t;Nb : 0.03vt%i;:tT 
^, ^CDTi<hNbi5<i:0:mI.idC<iiCOK1^35^, ;^5C : 
0.1 ^ (2Nb+Ti) /C^ 0.5 

'^)]^'r>^y< viz(r>2mm.^'^'^^fAw»^\z^ntz 

(0 0 0 8) -etX, ±E#»lfit«. C : 0.010 --0.10 
wl%. Si : 0.2 wt%j&^T. Mn : 0.50-3.00wt%. 
P : 0.01-'0.15wt%. S :0.01 wt ^IJjCT^^^, -^U 
TTi : 0.03wt%aT*>J:U^b : 0. 03vt5Ki:i^T=S:, COTi 

0,1 ^ (2Nb+Ti> 0.5 

^«it!fe7&^t>/<i:0. 75^0 7x^-1' Kifl^lflitT10-50%<7> 
•r;i/7^>1f-f hi:C0 2 4aim«8l^^-r«.B£5J'&^S:^^-r«> 

780 -900 t:c?^taSTfTti, ^(D^l^WMMSZ^^^X 
500'CSTCDJ^gi$:15r./seci;;±50t:/seci^TTfT^^^. 
oOOt:- 300'C$TCO?%aiS5t:/sec-35'C/sec 

[0 0 0 9] 



^xmnxt>^z.h^%^\.i^. zixh(n^mz^^x 

<DJ!&®iit^. 4):m«coi^i(jlt : 1.6£il_h^^*ri:5ScT 

>fc::f3igcoati^^^< JhT^^-C^^. 
[0 0 1 03 z,<Dlt.^\z. ^^mt. r\tM^c<r>^% 

0.1 ^ (2Nb+Ti) /C^ 0.5 -(1) 

30 ^tii^L, ^LT^ys:. 'T;u7^>-y--f h^s^ono-so^ c5 
[0 0 1 n 3^%0j€«i^-r ^^i^^Tcsit^ncD^^ 

C : 0.010 — 0.10wt% 

t>^^&*);^cC^S;^J^^7&t^St*^«^{Slsm^bcD';«S^^ 

OCCD^^g-SJ^^O.lOwtJg&jS^^t, T&^A-^Tf^fi&ifcO 

d6 j§^;iT i , Nb(75^traX?tig:.|| t ;i 0 j^2S&«J C t) » ^ U 

^^SIS, 0.010 -O.lOvt9g0teHCIBSLfc. 
[0 0 12] Si :0.2 vt9^J5tT 

^ #^75:8e>lC^llDt*ntfJ:t.^/A 0.2 wt%i&j@;lT^:^$ 
[0 0 ] 3] Mn : 0.50— 3.00fft% 

m'^'>u<u^x^'W^^m^n^nu'^^. 3.00 

ilTj^^^ftr^. tS&oT, Mn'&^gli0.50-3.00wl96CO|ffi 

[0 0 1^] P : 0.01M).15wt% 
50 Pit. 0.01wt3^iO'fci3>7a:Vi<i:-7;Px>'9--f hffiCDWiii 
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T, P ^WSSiO. 01-0. 15wl % CD«BHI^ CIS^ 
[0 0 1 5^ S : O.Dlvt%JEAT 

[0 0 1 63 Ti :0.03wt%J^T 

^^-it4^0^jbeta<. t¥o-C, Ti^^SK:0.03wt%ei 
[0 0 1 73 Nb:0.03wt%aT 

SiaBftiCt>W'<^jTfe5. fcSiL. ilONbtt. 0.03wt%^ 
Ji0.03Tt%KiFll!K/t'Lyt. >3:i5. ^lONblt, M^T^ 

tseiC, Ti. NbiiJ:r;^C$. dn^cTDra^J&^Tofi^^fS 
0.1 S (2Nb + Ti) /C^ 0,5 

;5^f^$:^5^LT^3 0. O.l^^^fectr^ 0.5* 

[0 0 1 93 ^tz. ^^mzti^ti^^mmmt. :7x^-f 4» 

hffitCjttLT10-50%cr>T;U7^ hffi?5«^#i"*.fc 

[0 0 2 03 Hr^z. 2^^^S8^o4#®lr::)ViTUiB^-r 
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fc;5u;i?^f^jE5i&fTf^. fiP-^. ffl««^'ri2oo'c;ciD 

850t:a±TJ^TT^|SAKlE3SE<£fi£Ur^^. 650 rJE:;J: 

[0 0 2 1] ±iBo?^rpiff^'^c^fia3^it. j^p^^M^tw 

780"Ci^± 900'CO^aSTthJi^^^S:t'fc^. J^Sloi!^ 
iCiSV^T 500X:^-ecO?&^Srl5'C/secU-h50t:./secJ^T 

(DT^nrnmrcn^^. 5oot:*^e» 3oot:sT?o?&^ 

* 5 t:/secJ[^ii35'C/secJ5tTO?^^3M^Tff ^ 

yb. iMo'^mz^^^x. ?^rp^ff^^tt±^^=£ 780^: 
#en7&^i*^^"rfe«). ^©j^its: soo'cc^Tco 
^gr*^<&TT^^^^:'"f^^. 500t:s-c<^?^^^ 

IS'C/secfi^JioO'C/secUTOlSfflTfT ^ Smti. 15*C/s 
50t:/secSjgiL-5t7x^< h^a^l'CO^YmT&^^aB 
is^ e> 5 t:/seca±35'C/secJ[^TOii^T-ff -9 
T^Si:f^®it*^fiTU, 35'C/sec&jSASi::7x7-f 
500'C;6i ^CD?^^fi 5 'C/secJeilJtSS'C/secJEtTCCJ^^t- 
[0 0 2 23 ;^43, *:%^75^^^i:LTV^^fe<^lS. ^ 

[00 233 

i^^m\ ^wzw.'t^on.m^ofSLi^^itiom'^^^ 

mUn^UfcCO-^^PBlffi^^UT 3 mm t C?)^^i]^mfe^# 

W^^'tWthlt. -tw^, ;ic?:)?&MIB«&^iic^i' 

T, 5l?SttSfeiCiDilTimO-'i:102 (S'M TO^t^i?^ 

^-r^M (No.i-4)ii. io=^(s-o :fe<i:mo-»(s-o t 

[0 0 2 43 bTb^b, ^c^^t^CJCM-r^Nb. Ti<?Dg7&« 
No. 5, 6)T^njf, i^ibitT^^M < . ^;^c{±±^ 
^g&OJ^^^JE*^TS^( N0.7--10) . i^^ta^J^^^S 
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